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Training Staff to Use Computers
Until recently, those who worked with computers were commonly thought
of as having special knowledge or technical background not commonly
known to others. In libraries the computers were likely to be managed by
data processing staff only. Today, the idea of a single group "in the know"
/ about computers is being replaced by the expectation that most of the staff
in libraries and information centers will deal with computers in some form
Las a regular part of their work.
Advances in library automation are coming so quickly that adminis-
trators find that they are not able to wait for a new generation of staff
trained in computer use or for the gradual spread of home computers to
familiarize current staff with computers. The reality is that librarians and
information specialists in the work force today will have to be trained to
use computers on the job.
Inservice training on computer use can cover a wide variety of topics
ranging from general information and awareness of applications to train-
ing on specific systems acquired by the library or information center.
Training might be provided by a knowledgeable staff member or by an
, outside consultant or vendor. Whichever way is chosen, good training is
^crucial to the successful adoption of an automated system.
Although people have been using computers since the 1950s, it is only
in recent years that large numbers of people unfamiliar with computers
have had to be trained quickly and effectively for on-the-job purposes.
Because of this need, there is growing interest in the processes of learning
to use computers and in effective training techniques. Some questions
being asked about training are: Can anyone who understands a computer
system teach others about that system? Is teaching someone to use a
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computer similar to teaching other skills? What kinds of situations facili-
tate learning?
We have trained many different kinds of people to use computers for
such applications as word processing, online bibliographic searching, file
building, computer conferencing, software development, and accounting.
Presenting numerous workshops and sitting in on sessions conducted by
others have led us to believe that training staff to use computers is a
complex process which is both similar to and different from other kinds of
training. Inservice training on use of computers appears to work best when
the trainer makes careful choices about the content of training and takes
into account the kinds of experiences which help people learn about
computers. Although in many situations the agenda of a training session is
relatively straightforward (i.e., learn to use computer software, operate a
computer or terminal), the best way to present what is to be learned, to
introduce new concepts, or to schedule time for hands-on practice is
usually less clear. Some suggestions and comments based on our experien-
ces and analyses of the training process are presented in this paper.
HOW IS LEARNING TO USE COMPUTERS
DIFFERENT FROM OTHER INSERVICE?
Time
One difference in learning to use computers as opposed to other kinds
of learning is die greater amount of time necessary for trainees to absorb
and integrate their new information with what they already know. Some
people, often administrators, expect staff to be able to use a new computer
system almost as soon as it arrives. Instead, in many cases there is a period
of adjustment similar to that experienced by newlyweds, because in a way
librarians become "married" to their computer systems, for better or worse,
and need time in which to adjust to each other's peculiarities and capabili-
ties. One reason this is true is that the cost of changing a computer system,
once installed, is often prohibitive and retraining staff is time-consuming
and expensive.
Training a staff to use a new computer system also requires more time
than one might expect or plan for. One reason is the vocabulary that must
be learned. Often the amount of computer jargon associated with a new
system is confusing, particularly because terms such as file, edit, or pro-
gram already have different connotations as they are used in daily speech.
In many instances, the amount of time allocated for inservice on computers
falls far short of what is needed even for trainees to gain a degree of
awareness, much less have time to practice and develop proficiency in
using the computer.
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The difficulty in arranging for the amount of time needed to learn
about computers, particularly time for hands-on practice, is compounded
by the fact that computers are usually tied to a particular place (e.g., the
office, a computer room, a terminal attached to a desk). Moreover, the
computer may have to be used according to a particular schedule rather
than when a trainee wants to practice. In many other kinds of training,
materials can be taken home and studied at any convenient time. People
learning to use office-based computers are not able to practice their new
skills at home and so may learn more slowly than they might have
otherwise.
Past Experience
Another thing which the trainer must take into account is the existing
knowledge of computers the adult learner already has, which may include
past experience and prior information about computers. Even adults with
no computer experience will have formed impressions about computers
from images of computers given in movies, television programs and arti-
cles, and from daily experience with computers in banks and stores.
Some of these impressions may be contradictory e.g., consider the
question of whether computers are portrayed as being active or passive. In
some situations it is implied that computers are powerful entities having
some degree of independent action, even volition. (The HAL computer in
the movie 2001 is a case in point.) The image of an active, willful computer
is also reflected in comments people make about how "the computer
messed up my phone bill this month."
In contrast, people often hear that the computer is "a dumb machine
that only does what it's told." The idea of such a passive computer may be
less threatening, but it also implies that people who use computers need a
high degree of technical knowledge. Many of these contradictory images
originated in the early days of computer use when this was true
computers were housed in a sterile, isolated environment accessible only to
technicians, scientists and engineers.
The increased use of home computers and experience with computers
in everyday activities such as banking, travel and shopping is making
people more familiar with what computers can do and with the meaning of
terms such as hardware and software. Nonetheless, there is still confusion
about the basic nature and capabilities of computers. Advertisements and
articles freely use words and symbols such as bit, byte, RAM, and K without
much explanation.
The trainer can probably anticipate many of the questions or miscon-
ceptions trainees will have about computers. In the area of microcomput-
ers, for example, these kinds of questions recur: Do I have to learn to
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program to use a computer? How much math do I need? Can I use that disk
in another computer? What is software exactly? How can we avoid break-
ing the computer? How much information can be stored on a disk?
To answer questions such as these, part of in service training may be
devoted to a clear explanation of terminology and computer concepts,
particularly those which may have been learned in other contexts (such as
the word "file" which already has an office connotation). This explana-
tion may set a tone for later explanations and should be extremely coherent
and simple; not only is new information being provided, but trainees may
be simultaneously sorting out or rearranging pieces of information
acquired in other contexts.
Emotional Reactions and Concerns
Many adult learners are anxious or even fearful about computers
partly because of the common conception of computers as powerful,
difficult to use, and highly specialized although at the same time fragile
and expensive. These emotions may be intensely personal; a person may
fear appearing foolish, being unable to learn the material, or causing
damage to the computer. Comments such as: "I'm really dumb about
computers," or "What kinds of things do people do that accidentally break
the computer?" signal these concerns. Other people may express more
general concerns about the effects computers will have on society, interper-
sonal relationships, or people's rights. ("Will people end up doing
nothing but staring at computer screens all day? What information is
stored in the computer?")
It is important for the trainer to recognize and address emotional
reactions of anxiety and fear. This can be done directly by reassuring
trainees that all people probably experience a degree of doubt or concern
when trying to learn and practice a new skill and that most people, if not
all, do in fact learn what is necessary. The trainer can also emphasize the
idea that the current training is only a beginning, and that it is not
necessary (or possible) to learn all about computers at once. This may be a
good time to provide some background on the anticipated benefits of the
computer system being taught especially as to how it can save time or
improve services and to invite participants to exchange ideas about
computers.
Interactive Nature of Computers
A great deal of the computer's power is derived from its potential to
respond interactively to instructions or requests for information. Learning
to take advantage of a computer's interactive capabilities may be a different
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experience for the new learner because casual observation of computer
users on television and in stores or banks does not show the extent to which
participation, choices and active involvement are required of any comput-
er user. To many, the screen on the computer or terminal looks something
like a television set. The keyboard resembles a typewriter. Neither of these
familiar machines requires much response from its users typing is essen-
tially a one-way process and television is designed for a relatively passive
viewer.
We have observed many new computer users typing in information or
pressing keys without looking at the screen to get information on what to
do next or feedback on what has happened. Similarly, the actions of a disk
drive may seem to occur randomly or have no meaning to new users. The
new user may try to proceed through a computer program without attend-
ing to these major clues as to what is going on inside the computer. In this
situation, something as simple as an accidental press of a wrong key can
cause unexpected results which may not be immediately noticed by the
user. When the mistake or change is noticed, the user may be quite
confused as to what has happened since he assumed (rather than saw) that
everything was proceeding normally. Moreover, it may be difficult for him
to retrace his steps and correct his error, which may in turn frustrate the
user and give him the feeling that the computer is difficult to use. Once the
interactive nature of the computer has been recognized, the user pays more
attention to major clues such as changes or error messages on the screen. As
a result, fewer frustrating situations are likely to occur; mistakes such as
pressing the wrong key can be detected and corrected quickly.
The trainer can emphasize the interactive nature of using computers
in many ways, for example, by making an analogy to driving a car which
requires the driver to regularly make judgments and adjust to driving
conditions. The trainer can even encourage beginners to look at the screen
to see "where" they have been and to watch where they are going. When the
trainer calls attention to clues on die screen and suggests how to interpret
them, she helps trainees develop a habit that will lead to increasing
independence and mastery of the computer.
HOW IS LEARNING TO USE COMPUTERS
SIMILAR TO OTHER TRAINING?
There is nothing magic about teaching people to use computers; all of
the techniques and principles that are helpful in other kinds of in-service
training may be used. We have found, however, that some aspects of
training need particular attention when doing training sessions on com-
puters. These are discussed below.
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Rhythm and Inservice
In any situation in which people are expected to learn new concepts
and skills in a relatively short time, the participants tend to concentrate on
the new information being presented and become intent on learning the
task at hand. This intentness is essential for learning to take place. How-
ever, should this state extend beyond a certain point, it is likely to lead to a
state of tension or stress which would be detrimental to learning.
Good training attempts to achieve a balance between the intentness
associated with learning and fatigue-producing tension. Planning the
training so that high concentration activities are interspersed with relief
activities is one way to achieve a balance. This provides a certain rhythm of
high and low points that allows more effective learning. It is important to
note that learning can still take place during relief or "low" activity
periods.
How can the concept of rhythm be applied to training? What kinds of
factors are high concentration ones? Which factors should be considered as
relief? Fatigue can be produced by participation in any kind of learning
activity if it is continued past a certain point. This point might be called a
satiation point. Some activities obviously produce fatigue more quickly
than others. In our experience with different ways of learning, listening to
a lengthy lecture or presentation must be classified as one of the techniques
which produces fatigue the most quickly. However, any activity can be
fatiguing if the practice goes on too long. In planning training sessions,
especially those which are lecture oriented, trainers should take into
account the rhythm of high and low concentration activities. Some of the
factors which affect rhythm are described below.
Timing
No matter what kind of training is planned, timing and pacing are
critical factors in the rhythm of training. For example, people cannot
usually sit and listen to anything totally new, no matter how fascinating,
for longer than an hour and a half. Even hands-on practice should not be
continued for long periods without a break of some kind. After a period of
intense activity, the satiation point is reached and relief is needed. The
exact amount of time occurring before a satiation point is reached varies
with individuals, kind of activity and particular circumstances (such as an
overly warm room). It is the trainer's job to anticipate satiation points in
the agenda based on the activities planned, knowledge of the group and
his/her own experience.
Time of day is also a factor; morning is usually the best time for
learning. After lunch people are often drowsy and training held in the
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evening is usually far less effective because of fatigue. These statements are
not arbitrary but are based on likely events; an evening session will proba-
bly occur after a full day of work.
Variety
By deliberately varying the forms of instruction or kinds of learning
activities, a trainer can provide relief while continuing to reinforce learn-
ing. For example, lecture, demonstration of software, film viewing, hands-
on experience, and small group discussions are all modes of learning
which can be either mixed or follow each other sequentially. Physically
moving from one activity to another is beneficial to the person who has
been sitting listening for a long while. In addition to varying the learning
sessions, it is a good idea to intersperse learning activities with traditional
"breaks" including a coffee break or a chance to browse through a display
area, or to talk with other trainees.
Humor
A major form of variety often overlooked in formal training sessions
can be provided by the use of humor. Humor is an element to which all
audiences respond with relief. Learning tension is alleviated and trainees
are more ready to learn after a good laugh. Appropriate anecdotes and
witty comments or analogies can also help trainees remember concepts and
relationships. The trainer must be careful not to overdo humor to the
extent that trainees believe that content is neglected or their time is wasted.
Learning Styles
While sitting beside a swimming pool in Florida prior to a session on
training people to use computers, we decided that there was an analogy
between people's behavior at a swimming pool and various learning styles.
At a pool, one person may dive in immediately, another may put in a
cautious toe before walking slowly into the water, a third may jump in
backwards, and a fourth may be pushed into the water. Just as these
different approaches reflect different styles, some people learn about com-
puters best by listening first, others by reading, still others by watching
demonstrations or trying things for themselves.
Planning training to accommodate different styles of learning not
only provides variety but also allows people to learn in the manner most
comfortable and familiar to them. When possible, the trainer should offer
similar material or present learning opportunities in a variety of ways
rather than expecting everyone to learn from a lecture or from hands-on
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experience. For example, in setting up practice sessions with computer
software, the trainer might try to arrange for an assistant to answer ques-
tions or offer a guided demonstration, set out handouts or manuals for
those who want to see it in print first, and place signs beside the computer
with step-by-step instructions for those who prefer to push buttons first
and ask questions later. Those who are watching others should not be
rushed to the keyboard until they have had a chance to absorb information.
(The trainer will want to make sure they get a chance for hands-on
experience and are not excluded by more assertive participants.) In addi-
tion to accommodating learning styles and providing variety, presenting
material in a variety of ways is an opportunity for the trainer to repeat
important information or reinforce material already learned.
Logistics
Although it may seem obvious, logistics can have a significant impact
on the rhythm of the learning process. When logistics are a problem, they
become an object of attention, detracting from trainees' concentration on
the content. For example, it is best to try to avoid the need to rearrange the
furniture to accommodate different activities such as lecture, small group,
or hands-on practice. If the room is large enough (or a second room is
available), the trainer can arrange to have areas set up ahead of time with
chairs and tables in appropriate positions for different kinds of presenta-
tions. Computers should be in place and functioning long before the first
person arrives for the training session.
THE INVISIBLE AGENDA OF COMPUTER TRAINING
In addition to the stated topics on the trainer's agenda (learn to use a
circulation system, operate a word processor, etc.), there is an invisible, or
less overt, agenda for in-service training. This invisible agenda has to do
with such topics as helping trainees develop certain dispositions regarding
computer use and encouraging habits which will lead to the trainees'
continued progress in learning more about computers. Some ways to
achieve this objective are discussed below.
Establish an Atmosphere of Receptivity for Learning About Computers
Especially in situations where inservice is required rather than volun-
tary, it is important to articulate to trainees good reasons for learning
about computers. An opening discussion on the potential of computers to
save time and energy or provide new and better services can carry people
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through initial frustrations they may feel during training. Using examples
to relate computer capabilities to trainees' own work and providing reas-
surance to the group that everyone will learn what is required are also
helpful. If enthusiasm and a sense of adventure are also part of training
people will want to continue learning about computers long after a partic-
ular training session is over.
Perhaps most important in establishing an atmosphere of receptivity
is the trainer's attitude toward the trainees. The trainees are adults who,
although highly experienced in their work, may be in the position of being
a "student" for the first time in many years. It is important for trainers not
to talk down to them because they are in a student's role, but to value the
vast amount of knowledge and experience they have and to draw on it.
Identify and Deal with Small Roadblocks to Learning
Learning simple processes such as how to turn on and off a computer
or the proper way to insert a disk, or explanations of what the symbols on
the keyboard really mean are examples of steps that should not be over-
looked in the rush to get to the "meaningful" part of computer training.
People's concerns that they may damage a computer or computer terminal
must also be addressed. These small roadblocks may seem relatively unim-
portant, but understanding necessary procedures can give people a greater
degree of self-confidence in using the computer on their own.
Make Sure Basic Concepts and Terms are Understood
Learning about a specific computer system may involve learning new
computer terms and something about the way the computer works. Train-
ers should be especially careful to identify and define all of the terms
associated with a particular program or application so trainees can follow
the discussion. The technique of using an analogy to introduce a computer
concept is one way to make an idea vivid so that it is easily remembered. For
example, a computer program has often been compared to a recipe.
Another technique for ensuring understanding of basic concepts is to
encourage questions especially those the trainee may consider "dumb"
questions. The trainer can relabel the "dumb" questions as valuable and
set up an atmosphere in which it is acceptable to admit not knowing
something. If the trainer makes it clear that he/she doesn't have all the
answers either, people will feel more comfortable about raising questions.
If basic terms and concepts are learned during in-service training, the
participants will be better able to continue learning than if they had simply
memorized a set of procedures.
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Be Aware of the "Critical Mass" Point
For many people there seems to be a point at which all the explana-
tions, hands-on practice, and attempts to understand come together in a
sudden feeling that they are beginning to learn about computers even if
they have not yet mastered all of the details. All at once learning about the
computer seems worth the investment of energy and effort. People vary
widely in the amount of training necessary before reaching this critical
point of understanding; some come to the training session with more
experience or greater willingness to learn and others may be far from this
point even after extensive training.
Although people vary in how quickly they move toward this point, it
is clear that actual practice on the computer facilitates learning. Just as no
one has ever learned to ride a bicycle by watching someone else ride one,
hands-on experience with a computer is the only way to learn to use a
computer. The intellectual understanding and awareness gained by dem-
onstrations, lectures, etc. is valuable and necessary but no substitute for
experiential learning. In the final analysis, each trainee must put it all
together at the computer keyboard.
The job of the trainer might then be conceived of as arranging for the
experiences most likely to move as many people as possible to the critical
mass point. In order to reach this goal, the trainer must take into account
all of the variables of training as well as the individual variability of
trainees.
Identify Resources for Further Learning
Once the training sessions are over, the trainer may not always be
available when computer-related problems occur on the job or when new
information about the computer is to be learned. Therefore, in addition to
learning basic concepts and procedures, trainees should also be introduced
to resources that will help them learn more at a later time. For example,
whether or not they will use it immediately, trainees need to become
familiar with manuals on the computer system or specific programs. Other
resources such as a knowledgeable staff member or a "hotline" to techni-
cal assistance provide ways for people to acquire new skills or to have
specific questions answered.
Use Mental Models or Other Techniques Which Encourage Independence
Most of the above factors deal with making the trainees independent of
the in-service trainer by encouraging them to continue learning on their
own and providing the resources necessary to do so. Each trainer may have
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his/her own way of accomplishing this goal but one effective technique is
to suggest that trainees make a mental model of the structure and options
available in a computer system.
Mental models are based on the idea that in any interaction with a
computer, the experienced user "sees" very different things than does a
novice user. For example, when the floppy disk drive light in a microcom-
puter system comes on, the novice user sees a red light; the experienced user
is more likely to "see" information flowing from the disk drive to the
computer's memory. An experienced user of word processing may have a
mental model of the program as a series of three boxes (a disk menu, an
editor and a printing box) and use that image to keep track of "where" he is
within the word processing program. The new user without such a road
map may spend quite a lot of time memorizing each screen and appro-
priate responses at each of several choice points. In other words, much of
the information flow within the computer system is invisible; the user
cannot see most computer parts as he/she can when using a typewriter.
Most experienced computer users know that some imagination and logical
deduction is necessary, especially to figure out what went wrong in a
particular interaction. Very few experienced users rely on memorizing a
fixed set of responses when learning a new program. Instead, they are likely
to construct a mental map or image of the new program as soon as possible.
Encouraging trainees to develop a mental model for a computer
program or system can be a useful training technique. Modeling encour-
ages people to analyze and understand what is happening within the
computer. As they become more analytical, trainees begin to try to "figure
things out" for themselves rather than seeking help for every problem. In
other words, the mental model can provide a way for people to become
more independent and confident about using computers.
Another reason for using mental models is that trainers, as expe-
rienced computer users, are often quite familiar with flow charts and
similar diagraming techniques commonly used in computer program-
ming and documentation and tend to present material from that frame of
reference. They may therefore foster a strong orientation toward use of
models, particularly diagrammatic charts. Whether or not trainees con-
tinue to use mental models as they learn more about computers, under-
standing how the trainer thinks about the computer program or system can
often facilitate learning. When using his/her own model, the trainer may
want to suggest that it is only one way of thinking about the program and
that other ways will occur to trainees as they learn about the program.
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TRAINERS AND THE COMPUTER MYSTIQUE
Knowledge of computers is a necessary but not sufficient qualification
for an individual to be a good trainer. Almost on a par with subject
expertise is the ability to translate computer concepts and operations into
terms the trainees can readily understand. Those who are selecting a trainer
may underestimate the value of this qualification since it is easy to be
impressed by technical-sounding jargon and apparent breadth of knowl-
edge. This phenomenon is part of the "computer mystique" that says
computers are complex and difficult to learn and that one must be initiated
into this arcane world by a sufficiently technical guide.
Anyone who teaches people about computers should be on guard
against the computer mystique. A major goal of training should be to
debunk the idea that one must be a computer scientist or mathematician to
operate a computer. The trainer should strive to encourage people's confi-
dence in their own ability to learn. At the same time, the trainer may want
to set realistic expectations about what material trainees can learn during a
given period and create awareness of what kinds of computer learning
might require formal training in computer science.
Another facet of the computer mystique is the almost subconscious
creation of an "in" group (those who understand) and a group on the
outside. An expression of this subtle thinking is found in the trainer who
refers to a topic as "more advanced" or "not for beginners." While it may
be true, it does suggest a hierarchical, one-path system for learning about
computers. A more helpful approach may be to use phrases that label the
process rather than the person (e.g., "at the beginning" rather than "when
you are a beginner"). The trainer can also indicate to trainees that there are
many ways to learn about computers and different people start at different
places and proceed along the path that suits their needs.
Another technique for avoiding the computer mystique is that of
translating computer jargon into nontechnical phrases. The trainer can
choose those terms that will be used during the training session. Terms to
be used can be defined formally but also repeated several times in context as
in "the program the instructions for the computer is found in...." All
other terms which are not immediately relevant to the training session
should be avoided or "translated" into nontechnical phrases. For example,
the term RAM might be avoided and instead translated into a phrase such
as "the computer's internal memory." With practice, trainers can do this
translation quickly and easily and so avoid the excess of jargon that
plagues many introductory sessions.
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CONCLUSIONS
Awareness of the factors discussed in this paper is only part of the
training picture. Integrating all of these factors is complex; the trainer
must balance the needs of each person with those of the group, help
trainees deal with anxieties or resolve prior misunderstandings while
providing guidance and support for the new skills. A moment by moment
response to unforeseen mishaps (what if the computer does not work?) and
to the group's need to explore topics other than those on the agenda is
required. Putting all of the pieces together for an enjoyable, well run
session is almost an art one which we are still exploring.
